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ABSTRACT
The Eco nomics of Fertility in Utah

Carl E. Enomoto, Master of Science
Utah State University, 1979

Major Professor: Dr. T. F. Glover
Department: Economics

The purposes of this thesis are to determine the economic forces
influencing birth rates in Utah and to compare their influences with
those found in s imilar studies for the United States.

To do this, an

economic model descr ibing fertility behavior was used.

Data fo r the

model was collected primarily from Census Bureau reports fo r the
year 1970.

(94 pages)

CHAPTER I
INTRODUCTION
Over time, real income per capita in the United States has been
increasing but births per thousand population have been decreasing .

The

United States average birth rate has fallen 37 percent from the year
1920 to 1973 (Bureau of Economic and Business Research-University of
Utah, 1976).

In Utah, the birth

r~te

extent than for the United States.
has declined by 22 percent.

has also fallen, but to a l esser

From 1920 to 1973, the Utah average

The level of Utah's birth rate has always

been higher than the birth rate of the U.S .

In 1975, Utah's birth rate

was on average 1.78 times greater than the U. S. rate.

Table 1 gives

birth rates for Utah and the U.S. for selected years .
Several reasons have been noted by observers and demographer s in
accounting for variations in Utah birth rates, most of which sta t e the
religious factor as being the dominant explanatory variable.
the population for 1975 was 1,203,000.

In Utah,

The number of members of the

Latter-Day Saint Church (L.D.S.), the dominant religion of the sta t e,
totaled 875,131 (L.D.S. Church Office Building, 1975), or 72.7 percent
of the Utah population.
Much has been written in Utah's history about the L.D.S. and their
beliefs, including their preferences for large family sizes.

It is these

beliefs that many demographers attribute to Utah's high birth rates . The
objective of th i s thesis is to determine the economic forces influencing
birth rates in Utah and to compare their influences with those found
in similar studies for the United States.

2

TABLE 1--Births per thousand persons for Utah and the U. S.
Year

Utah

u.s.

1920

31.2

23 . 7

1930

25.4

18 . 9

1950

30.9

23.6

1955

31.4 .

24.6

1957

31.0

25 . 0

1961

28.4

23 . 3

1963

25.6

21 . 7

1969

23.2

17 .8

1972

23 . 9

15.6

1973

24 . 3

15 . 0

Source:

Bureau of Economic and Business Research-University of Utah,
1976, p. 11-1.
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To analyze birth rates using an economic framework, children can be
viewed in two alternative ways.
being a commodity of choice.

First, children can be thought of as

Given this viewpoint, the demand and produc-

tion of children can be analyzed in a method similar to analyzing the
demand and supply of any other commodity.

The economic forces which

influence the number of children in any household, as would be expected,
would be changes in relative prices, incomes, and tastes .

These forces

will influence the rates of production and consumption of child services.
Child services, in this context, is a household produced commodity which
directly enters the utility function of the household.
A second way of viewing children in an economic framework is to
consider them as a form of human capital.

In this context, outlays and

returns must be examined as in any investment decision framework .
11any people may feel that fertility is somewhat beyond an economic
analysis.

They may contend that many physical objects such as cars and

television sets may come under the analysis of economists, but that people
somehow behave differently in their choices regarding children.

Schultz

(1973) says that economics does not assume that the satisfaction derived
from a television set is the same as the satisfaction derived from a car.
However, both are treated in the same consumer theory framework .

Like-

wise, the satisfaction received from children does not have to be the
same as the satisfaction received from other consumer durables for
children to be analyzed in a micro-economic framework.
vide satisfaction to their

parent~

Children do pro-

and the parents' decision to have

ch ildren is constrained by the resources at their command and the opportunity costs involved in bearing and ra i sing children.

4

The "new home economics" as espoused by Becker (1960) has made it
possible to analy ze behavior that previously was left to the sociologists
and demographers to explain.

It is with this new approach that the

economics of fertility will be explored.
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CH~PTER

II

A REVIEW OF HOUSEHOLD BEHAVIOR
In an economic analysis of fertility, children can be thought of as
a commodity in the process of consumption giving rise to utility or
satisfaction.

They may also be thought of as human capital in the pro -

cess of investment, giving rise to future returns.

Theodore Schultz

states :
Investment in human capital, as we know, rests on the proposition that there are certain expenditures (sacrifices) that are
made deliberately to create productive stocks, embodied in
human beings, that provide services over future periods. These
services consist of producer services revealed in future
earnings and of consumer services that accrue to the individual
as satisfactions over his li fetime . (Schultz, 1973 , p. 5.)
Children may then be desired by parents for the ''psychic income"
they provide, which is the satisfaction they supply to their parents,
and also for the direct income or productive services that they supply.
Becker suggests one way of separating this dua1 role played by

children

in terms of costs.
In principle, the net cost of children can be easily computed.
It equals the present value of expected outlays plus the
imputed value of the parents ' services minus the present
value of the expected money return plus the imputed value of
the child's services. If net costs were positive, children
wo uld be on balance a cons ume r durable and it would be
necessary to assume that psychic income or utility was
received from them. If net costs were negative, children
would be a producer durable and pecuniary income would be
received from them. (Becker, 1960, p. 213.)
Schultz (1973, p. 5) states that children may be a "poor man's
capital ".

He uses this term in the sense that in poor countr ies

chil -

dren eventually will be able to help with the farm or housework and in
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the future will be able to help support the parents when they can no
longer work.

This is a form of social security for the parents.

With

respect to the more developed countries, it may be that parents derive
mostly satisfaction rather than a future income from their children.
There are different desires for children by different people.

These

desires for children are weighted against the sacrifices or costs that
the parents must make in bearing and rearing children.

The costs and

constraints that enter the decision to have children depend on family
resources, prices, and the allocation of human time with respect to
market and nonmarket activities.

The nonmarket activities include home

production and consumption.
There are two costs associated with nonmarket activities.

There i s

a money cost and a time cost, which is an opportunity cost, involved in
obtaining and consuming the services from the nonmarket activity.
example of this is viewing a movie.

An

The cost involved i n seeing the

movie consists not only of the cost of the movie ticket but, in addition,
the time cost involved in consuming the movie.
These same costs can be used in explaining fertility behavior .

Real

income per capita has been increasing over time but birth rates have been
decreasing.

This occurrence can be explained by assuming that children

are a normal good rather than an inferior good.

In analyzing the case of

declining birth rates, not only has real income been changing, but other
factors have been changing and have not remained constant.

Becker (1960,

p. 227) notes three possible variables that have changed over time;
namely, 1) a decline in child mortality, 2) an increase in contraceptive
knowledge, and 3) a rise in the cost of children.

This third point occurs

7

because of the time cost involved in rearing children.

Raising chi ldren

is a time intensive nonmarket activity, historically involving more of
the mother's time, although that need not be the case.

As the wife's

wage increases, which has been happening over time, the cost of all
nonmarket activities increase.
component.

However,

t~ose

All nonmarket activities have a time cost

activities that are more time intensive are

now more costly relative to less time intensive activities for the female.
Raising children, a home activity, is a very time intensive activity relative to other nonmarket

activities~

This implies that there will be a

re la tive rise in the price of children of a given quality.

A problem

occurs when it appears the cost of children has increased but, in fact,
quality, or increased investment per child, has also increased.

If the

price increases but quality also increases, then the price for a given
quality may not increase.
national income accounting.

This is the same problem as encountered in
Therefore, it must be stated as a rise in

the price of a ch ild of a given quality since quality has been increasing
ove1· time.
With the price of children and incomes of households rising over
time, birth rates have been falling .
tution effect and an income effect.

This occurrence is due to a substiThe substitution effect is the move-

ment away from time intensive goods to less time intensive goods, while
the income effect is a movement towards the increased consumption of all
normal goods.

This can be shown graphically in Figure 1 using a consumer

theory framework.
In this figure (Figure 1), the vertical axis shows different amounts
of Z which represents a composite commodity of "all other" commodities.
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R

z

GE D

B

M

Children
Figure 1.

Income and substitution effects of a wage and income increase.

The horizontal axis shows the number of children the household will have.
The household is initially at point 1 on indifference curve u , fa cing
0
the relative prices as given by the constraint AB. Now let there be a
rise in the wage rate.

Two effects occur.

First, the price of both Z

and child1·en increase since they both have the time cost as a component
of their total cost.

However, children are more time intensive relative

to Z, which implies a higher cost of children relative to Z after the
wage increase than before the wage increase.

This change in relative

prices changes the budget constraint AB to LD.

The second effect, that

of the increase in income, implies that the household can buy more of
both Z and children which are two normal goods.
tunity set increases from OLD to 0Rt·1.

The household's oppor-

In the terms of economics , the

children
house hold is initially in equilibrium at point 1 where ( MU
rr children
MU
= ( _z l. MU represents the marginal utility of the commodity, and
1T

z

1

9

rr

represents the shadow price of the commodity .

The wage increases and

there is a substitution effect away from the now relatively more costly
commodity, children .
to F.

This is designated as the move from 1 to 2, or E

With the increased income, the household can move from point 2 to

point 3, or from F toG, where now new equilibrium conditions hold:
MUz
MU children
( ---·) . Initially, amount OE of children was
rr children l3
rrz 3
consumed and, after the wage and income increase, OG is consumed. Birth
rates have fallen even though real income per capita has increased .

As

the figure shows, there has still been a positive in come effect from
point 2 to point 3 for both Z and children.
Now cons ider the case of a wife who has a husband whose earnings
increase.

The wage increase of the husband could be analyzed in a manner

s imilar to that of the wife's.

There are substitution and income effects.

It may seem more likely, however, in the case of the husband, t hat t he
in come effect would dominate with respe ct to quantity of ch ildren.

This

would suggest t hat child rearing is predominantly a more female time
intensive activity relative to other activities than male time intensive.
There may then be a positive relation between the father's earnings and
quantity of children.

There is, however, another way of examining an

increase in the husband's earnings that may lead to a different conclusian.
In Figure 2, let the vertical axis represent the income per unit of
time for the wife, and let M represent the number of hours per unit of
time for the wife.

SM represents a given level of asset income.

slope of the line LS represents the wage per hour of the wife.

The
Assume

the wife's indifference surface . is tangent to LS at point A, such that
the wife is working RM of the time.

Now if the wife has a husband whose
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~

E

0

u

c

s
0

R

T

M

Nonwork time
Figure 2.

Effect of husband's earnings on nonmarket activities of wife.

earnings increase, her opportunity set increases from OLSM to ONPM.

She

moves from A to B, or alternatively stated, from R toT, thereby spending
less time in work activ i ty and allocating more t ime to nonmarket activity.
With a rise in the husband's earnings, there is a rise in production of
child services.

With a rise in child services, either quantity or quality

of ch ildren, or both, will increase.
Consider the case where the wife was originally not working at all
and then the husband's earnings increase as depicted in Figure 3.

In this

assumption, the wife is originally at point M, allocating all her time to
nonmarket activity.

With an increase in her husband's earnings, her

opportunity set increases from OLMR to ONPR.

She still does not enter

the l abor force, but the value of her time has increased.

This is shown

as the new slope of the line XY reflecting a higher price of time for the
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N
L
Q)

E
0

u

"'
OL-----------------L------R

Nonwork time
Figure 3.

wife .

Effects of husband's earnings on nonmarket activities of wife
when wife is not in market activity.

Nonwork time is treated here as a normal good.

u1 is steeper than

u0 vertically for the case of a normal good . This implies that an
increase in the husband's earnings may increase the wife's price of time
and, hence, male earnings would be inversely related to quantitY of
children .
The same diagram as in Figure 1 can be used to show what has happened
to child quality with an increase in wages and corresponding increase in
income over time.

This is shown in Figure 4.

Let Z again represent a composite commodity, and let child quality
be the other commodity.

The household is initially at point 1 facing

relative prices as indicated by the budget constraint AB.
increase in wages, the price of both child quality and

l'ith an

z increase.

However, child quality, which is more time intensive relative to Z,

12

z

Child quality
Figure 4.

Income and substitution effects of a wage and income increase
on child quality.

becomes relatively more costly.
point

There is a substitution effect from

to point 2, or from G to F.

there is an increase in income .
inc reases from OLD to ORM.
3, or from F to E.

Along with an increase in wages,

The opportunity set of the household

The household now moves from point 2 to point

This change reflects the income effect.

This time,

however, the income effect has dominated the substitution effect and
more child quality is consumed after the wage and income increase than
before it .
The levels of Z, number of children, and child quality are shown in
Figures 1 and 4.

Number of children and child quality are substitutes in

the production of ch i ld services.
ships as follows:

Bruce Gardner defines these relation-
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The basic endogenous variables of the home production model,
following the now standard terminology, are the "Z's", the
"commodities" which enter the utility function. It seems
most useful to view children as is done in the recent work
of Willis (1969), r~ichael (1970), and DeTray (1972b), not as
Z's themselves but as "intermediate commodities", which are
inputs in the production of a Z called "child services".
This term simply refers to whatever it is that people want
children for. Nobody has been able to say how to measure the
quantity of child services or even what units they should be
measured in. The usefulness of the theoretical work cited is
that it avoids the necessity for such meas•Jrement; it derives
relationships between the directly observable intermediate
commodity, number of children, and the exogenous economic
variables. This derived demand approach seems to me an
important advance, especially in thinking about the economics
of investment in children, that is, in the child's "quality".
(Gardner, 1973, p. 100.)
A diagram similar to Figures 1 and 4 could be drawn for child
services.

However, different outcomes on the quantity of child services

could be drawn depending on the different magnitudes of the substitution
and income effects.

Over time, wages have increased and , as a result,

the new budget constraint would show that child services would now be
more costly relative to Z.

If the income effect that follows the wage

increase is introduced, it is not

known~

priori if the household will

be at an equilibrium point with more child services consumed or less.
This is because of the combined substitution and income effects.
The analysis thus far has shown that an increase in income, ceteris
paribus, induces both number of children and quality of children to
increase .

There are positive income effects in Figure 1 and Figure 4.

Becker states :
Economic theory does not guarantee that the quantity of children would increase at all, although a decrease in quantity
would be an exception to the usual case. Thus, an 1ncrease
in income should increase both the quantity and quality of
children, but the quantity elasticity should be small compared to the quality elasticity. (Becker, 1960, p. 12.)
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With a growth in income, as has happened over time, increased expenditures
on goods are going not only into greater quantities but also into greater
quality.

This has happened with goods such as cars, television sets,

refrigerators, and children .

Expenditures in constant 1970 dollars have

been increasing per pupil in public elementary and secondary schools
(U.S. Dept. of Commerce -Bu reau of the Census, 1976) .

Along with this

increase in quality per child, as income has increased, has come a decline
in birth rates.

If chi ldren are like other consumer durables, it would

seem that the quantity of children · would increase with an increase in
vlhat must be remembered, however, is that over time the substi-

income.

tution effect is operating against the income effect and, therefore, does
not negate the possibility for a positive income effect on number of
children.
exist.

A high quality elasticity and a low quantity elasticity may

The term quality or "higher quality" child is used in the sense

that more time and goods are invested into the rearing of that child
relative to the rearing of a "lower quality" child.

Quality is not used

here in the moral sense where higher quality means the child has better
values or better moral character.

Quality is measured in this st udy in

terms of expenditures of money and time devoted to the rearing of the
child.
Becker (1971, p. 45) shows that the different commodities (Z's) that
enter the utility function are household produced commodities.

Let one

of these Z's be represented by child services (C) as depicted by DeTray
(1973) .

Thus, child services is a commodity that directly enters the

preference function of the household.

This commodity can be produced in

one of two ways--either through number of children or quality of children.

Number and quality are in turn produced by goods and time inputs.

15

The household ca n increase the production of chi ld services by increasing
either quality or quantity of chi ldren.
This fact may help explain the difference in birth rates between
urban and rural families.

In the farm environment, the inputs that are

used to produce number of children, such as food an d shelter, are relatively cheaper than the inputs to produce quality children, such as
travel and education.

This implies that for the farm to produce child

services it would be the least-cost method to substitute numbers for
quality of children.

This can be shown in Figure 5.

s

Quality
Figure 5.

Let

Least-cost combination of inputs to produce a given level of
ch ild services for rural households.

C represent

is an isoqua nt.)

a given level of production of child services.

(C

The two fa ctors of production are quality and quantity.

The pr ice of quantity inputs is relatively cheaper than the price of
quality inputs . This is reflected in the budget constraint ST.

The
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least-cost method of producing C is to use point 1 with OD of quality
used and OA of quantity used .
where Pguality ; MPguality
pquantity MPquantity

The least-cost combination of factors is
MRTS .

The figure for the urban household would appear more like the case
of Figure 6.

T'

Qua 1ity
Figure 6.

Least-cost combination of inputs to produce a given level of
child services for urban households.

In the urban setting, the inputs to produce quantity of children as
opposed to quality of children may be more costly relative to the rural
household .

This may lead the urban sector to produce

E with

OF of quality

used and OC of quantity used.
DeTray (1973, p. S78) suggests another reason that may also contribute to the urban-rural fertility differential.

He suggests that the

farm household setting may alter the time costs of raising ch ildren

17

because of "joint production possibilities" in a farm business.

The wife

can partic ipate in the family business, farming, keeping her market
productivity the same and also work in the household.

Th is lessens the

opportunity cost of the wife for household production, i.e., raising
children.

The farm wife will, using this framework, choose more time-

intensive home activities than her urban counterpart.
Education can also affect fertility behavior.

Its effect along with

wage effects are more expli cit l y expressed when viewing non -market
activit ies as in Becker's {1971, p; 45) household production framework.
Using his revised theory of choice, the utility function is expressed as
a function composed of several produced commodities, the Z's, mentioned
previously.

The household produces these commodities by using purchased

market goods, their own time, and other "environmental" variables.

Pro-

duction of these commodities, Zi' can be expressed as,
fi (x 1 , x2 , ... , xi, t 1 , t 2 , ... tP; R)
where fi is the production function for zi' xi is the purchased market
zi

=

good that is an input into any Zi, ti is the time input, and R represents
the environmenta l variables such as ability, education, and age that are,
in this case, household characteristic variables.
Becker suggests some examples of these commodities.
where Z is co ns idered as a meal.

One case is

In this case, the Z is a produced

commodity entering the utility function.

It is produced by purchased

market goods (the food) plus the use of the individual's time (in preparation and con sumption) .
utility fun ction.

Likewi se, good health may be a Z entering the

It is produced by visits to a doctor, exercise, plus

the individual's own time.

Thus, Becker's revised theory of choice makes

househo ld s producers as well as consumers.
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The behavior of the household is captured by maximizing utility subject to the production functions for the commodit ies, money income, and
total time available.

The utility function is,

U=U(C,Z)

where C is child services, and Z is a composite commodity of all other
commodities.

The money income constra int is given by

where Pi is the price of the purchased market good, X; is the market good
input, and I is total money income .
m
E

t. + t

i=l

l

'tl

=

where tw is the time at work, t

The time constraint is,

t
=

total time, and the residual amount of

time ti is the time used to produce the commodity Z;.

Actua 1 income

can be rewritten as,

WT w +

v

(other income)

I

( actua 1 income)

Adding Hit; to both sides of this equation implies,
WEt; + Wtw + V = EPiXi +WEt;
W(Et; + tw) + V = EP;X; + EWt i
Wt + V = EP;X; + EWti

S

where S is full income, if all time is devoted to market work.

This

equation shows that full income is spent on goods and foregone earnings
to use time in househo ld production.
X; and ti are fixed amounts and are always required to produce a
unit of Z;, thus the production function for Z; could be written as

19

X;= a;Z; and t; = b;Z;, where a; and bi are fixed inpu t-output coefficients.

If these equations are substituted into the full income equation,

we get,
m

m
m
(P;) (a;Z;l + l: W(b;Z;) = S = l: rr;Z;
i=l
i=l
i=l
l:

where rr; = a;P; + b;W.

This shows that rr; = sum of the cost of goods per

un it of Z;, given by a;P;, and the shadow or opportunity cost of time
given by b;W.

rr; is, therefore, the "shadow" price of a unit of Z;.

The production functior. for Z; contains market goods, time inputs,
and environmental variables.

The effect of the environmental variables

such as education is to change the amounts of goods and time inputs in
the production of

z,

i.e., it changes the ai and b; coefficients.

We

now see that education can affect the Z' s in a way that is different from
just the traditional presumption of its corre l at i on with wage rates.
Since an increase in education is normally thought to be positively
corre lated with wages, it implies an increase in the price of time for
the individual and we would infer at a first approximation that the
individual would produce the commod ities (Z's) by a method with less
time inputs and more good inputs.

Becker uses this to explain why people

with high wages choose air travel over bus travel.
If one of the Z's was ch ild services, this commodity may take more
time inputs relative to other Z's . This implies that the production and
consumption of this commodity may fall with an increase in education or
wages.
With the introduction of environmental variables into the production
function for Zi' education can have an effect on child services (one of
the Z's) that is different from the wages effect.

In this case, education
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of, say, the parents
Z's.

makes them more efficient in the production of all

If this is the case, it reduces the ai and b; coefficients and,

thereby, reduces the cost of all Z's.

This means it takes less X; and

t; to produce a given amount of Z;·
This reduction in costs increases the opportunity set of the individual in consumption and lowers costs in production so more of the Z's
are produced.

This shows that the effect of education, besides just

increasing the price of time, affects costs and prices in such a way
as to increase the amounts of

chil~

services.
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CHAPTER III
A MODEL AND THEORY OF FERTILITY
The economic model that is used in this study to analyze fertility
behavior is the one conceptualized by DeTray (1973, p. 593).

The first

step in its development is to derive the demanded lifetime levels of
ch ild services and a composite consumption good.
zation method is used for this .

The Lagrangian optimi-

Let C =child services and 2 =all other

produced commodities.
Maximize

U

U(C,Z)

(1)

subject to S = rrcC + rrzZ

(2)

Equation (2) is the full wealth constraint.

The rr's represent the

shadow prices of C and Z, respectively, as in Becker's (1971, p. 45)
revised theory of choice.
coeffic ients .

They contai n the "a" and "b" input-output

Therefore, equation (2) incorporates the production func-

tion, time constraint, and money income constraints, showing that the
lifetime levels of C and Z are restricted by total lifetime resources.
The optimum consumption decision can be des cr ibed by the cl assical
Lagrangian optimization problem,
L = U(C, Z) + A(S - rr/ - rr/)
with first order conditions derived as,
aL _

3[- Uc(C, Z)

AITC

aL _
Uz(C, Z)
azaL _
ar- S- rrcC - .rr/

AITZ

0
0
0

(3)
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These equations when solved simultaneously yield,
C

f(rrc, rrz' S)

(4)

z

f(rrc' rrz' S)

( 5)

These latter equations are the demand functions for C and Z, respectively.
However, since we do not know the specific form of the utility function,
we express in general terms changes in the demand for C as,
EC

n EI + £ cc Err c + £ cz Err z

=

(6)

the term,
Ecc

=

(7)

-[kncl + (1' - k)o]

where k is the share of full wealth spent on C, and a is the elasticity
of substitution in consumption between C and Z.
£

Also,

cz
kn + ( 1 - k )a - n

(1

k )o + n ( k - 1 )

(1

k)(o-n)

(8)

Substituting equations (7) and (8) into (6), yields,
EC = nEI - [kn + (1 - k)o] Errc + (1 - k) (o - n) Errz (9)
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The production function for C is expressed in the form,
C = f(Q, N)
All production functions are assumed to be linearly homogeneous.

The

reason for having C as a function of Q (quality) and N (number of
children) instead of as a function directly of Xi and ti, which are the
goods and time inputs for a produced commodity, is to show the special
t'elation between Nand Q.

If we had formulated the utility function as

U = U(N, Q, Z), and U was a nonseparable utility function, then we are
assuming that the relation between Nand Q i s the same as that between
Nand Z or Q and

z.

But we want a specific relation where quality and

number of children are substitutes in the production of child services.
This is a special relation that does not exist between N and Z, or Q
and Z.

Z is separable from Q and N.

Since C = f(N, Q) and C is a LHPF where C

ANaQ 1-a, we can use the

cost dual and write,
rr

c

=

Using the (d log) operator,
Err c

=

a Err N + ( 1 - a) ETI Q

( 10)

Let a* = elasticity of substitution in production between N and Q.

This

can be written in either of two forms, assuming competition and linearly
homogeneous production functions.
E (

g_ )
N

E ( ~)
N

(See Appendix A.) (11)

Rearranging terms,
EQ - EN
and

a* (E TIN - E 11Q)

(12)

EC - EN = D* (E TIN - E TIC)

(13)

=
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Taking equation (13) and rearranging terms,
EN = EC - a* (ErrN - Errcl
Substituting in equation (9)

(14)

for EC in equation (14),

EN = nEI - [(1 - k)a + kn] Errc + (1 - k)

(a - nl Errz - a*(ErrN - Errc)

(15)

Substituting in equation (10) for Errc in (15) yields,
EN = nEI - [(1 - k) a + kn] [aErrN + (1 - a) Err ]

0

+ (1 - k) (a - n) Errz - a* [ErrN - aErrN
- (1 - a) ErrQ-]

Rearranging terms,
EN = nEI - {a[kn + (1 - k)o] + (1 - a) a*} ErrN
+ (1 -

a) [a* - kn - (1 - k) a ]ErrQ

+ ( 1 - k) (a - n) Err z

(16)

Full wealth is defined as,
I =

v + wm*

+

wf*

where V =asset income, Wm* = lifeti me wage earnings of the male, Wf* =
lifetime wage ea r nings of the female . Using the (d log ) operator,

*

or

*

v
lvf * w *
El = f EV + T EWf +
EWm

T

(17)

The production functions for N, Q, and Z ca n be written as,
Q = Q(tmQ' tfQ' XQ; S, Y)

(18 )

N = N(tmN' tfN' XN; S, Y)

(19)

e, Yl

(2 0)

Z = Z(tmZ' tfZ' Xz;
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where tmQ is the male time used in the production of Q, X's are market
goods inputs, and S andy are the environmental variables representing
the husband's and wife's quality which depends on their amounts of
education.
Let the price of male time = vim' price of female time = Wf' and
pr ice of market goods= PN' P , Pz .

0

Using the duality between cost and

production funct i ons and (d log) operator, equations (13), (19), and
(20)

where

are transformed into the following equations,

~tmN

= tmN wm
11

N

and

~NS

=

3N

~

.

n

Subst ituting in equations (1 7) and (21)-(23) into (16) yields,

v
wf
w
EN = n [ y EV + T EVif +
EWm ]

T

-

(~[kn

+ (1 - k)cr] + (1

- ~)a *) (~tmN

EWm +

~t fN

EWf

+ (1 - ~) [cr* - kn - (1 - k)cr] (~TmQ E1tim + ~tfQ EWf

( 24)
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Rearranging terms,
EN

= (

v )nEV
T

- aXN (a[kn + (1 - k)a] + (1 - a)a*) EPN
+ ax

0

(1 -a) [a* - kn - (1 - k)a] EPQ

+ aXz ( 1 - k) (a - n) EPz
+ [(1 - k) (a - n) atmz + (1 - a) [a* - kn - (1 - k)a] atm

0

w*

.

- (a[kn + (1 - k)a] + (1 - a)a*) at mN + ( - 1m )n] HIm
+ [(1 - k) (a - n) atfz + (1 -a)

[a* - kn - (1 - k)a] atfQ

-[(a kn + (1 - k)a] + (1 - a)a*) atfN + (

w
-f)
N] EWf

+ [(1 - k) (a - n) hzel + (1 -a) [a* - kn - (1 - k)a] (-ll 08 l
- (a[kn + (1 + [(1 -

k)a] + (1 - a)a*) ( -)JNB )] E8

k) (a - n) (-llzyl + (1 -a) [a* - kn - (1 - k)a] (-llQy)
- (a [ kn + ( 1 - k)a] + (1 - a )a* ) ( -)1 Ny)] Ey

This equation

can

( 25)

be rewritten as,

(26)
Thus, the equation to be estimated is,
log N = g + g1 log
0

v+

g2 log PN + g3 log PQ + g4 log Pz

+ gs log wm + g6 log wf + g7 log 8 + gB log y

(27)
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The dependent variable N is the number of children.

The independent

variables are asset income, prices of goods inputs into the production
of number of children, prices of goods inputs into the production of
quality of children, prices of other commodities, prices of male time,
prices of female time, education of the male, and education of the
female, respectively.

Because of the f11nctional form chosen, the

variables are entered into the estimating equation in log form.

The

coefficients to be estimated are the g's.
The following relationship is· derived from equation (11),
E (Q/N) ; a* E(rrN/rrQ)
which implies,
(28)

E (Q/N) ; a* {ErrN - ErrQ)
Substituting in equations (21) and (22) into {23) yields,

- (llNy - llQy) Ey]

{29)

This equation can also be rewritten as,

Thus, the second equation to be estimated is,

+ h log S + h log y

5

6

The dependent variable {Q/N) is quality per child.

( 31)

This variable,

DeT;·ay (1973) notes, is the more elusive of the two dependent variables,
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Q/N and N, and, hence, the estimates of this equation may not be as
reliable as those for number of children.
The independent variables in equation (31) are similar to those for
number of children.

They are price of male time, price of female time,

price of market goods into the production of N, price of goods into the
production of Q, and education of the male and female.

The coefficients

to be estimated in this equation are the h's.
Equations (27) and (31) express the relationship between birth rates
and quality per child and the economic forces which influence their
variation.

These equations are derived demand equations.

Estimation of

their coefficients give insights into how the separate independent variables are related to the dependent variables.

The method to be used to

estimate the coefficients of equations (27) and (31) is that of multiple
regression analysis using the ordinary least squares technique.

However,

there is a possibility that simultaneity problems may exist which may
cloud the simplicity of the estimation technique.

Equation (27) gives

number of children as the dependent variable with education of the female
(y), wage rate of the female (Wf), and other variables (T) as the independent variables, with

~

as a disturbance term.
(32)

If, however, education of the female or wage rate of the female was
explained in part by number of children the female has, then a formulation could be given as equation (33).
y = N+ X

In this equation, X represents other variables.
(32) into equation (33) yields,

( 33)

Substituting equation
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(34)

Y - 91 Y = 92 Wf + g3 T + V + X
y

g2Wf
1-g1

g3T
1-g1

X
1-g1

--+--+--+.....1!_

1-g1

Therefore, E(y,v ) f 0 which implies that OLS may not yield unbiased,
consistent estimates in equation (32).

DeTray (1973) has tried to

resolve this problem by the use of TSLS estimation.
that this

techniq~e

However, he found

did not reduce.the simultaneous bias .

o~e

reason

that TSLS may not work in this fertility model is that not only is the
variable y correlated with the residual, but the other variables like
Wf and Tin equation (32) may also be correlated with the residual.

The

method of TSLS is to substitute linear functions of the exogenous variab l es for variables such as y.

However, if these other variables are

themselves related to the residual, TSLS may fail to reduce the biasness of the estimated coefficients .

Two different types of data can be used for a study of fertility
behavior.

The fi rst type is time-series data and the second type, of

which has been used most frequently in the literature for economic
analysis, is cross-sectional data.

Utah did not become a state until

1896 and time series data give few observations.

A second problem with

time-series data is that the observations do not give complete information with respect to those variables that are specified in the mode l .
For these reasons, cross -sectional data were chosen for this particular
study.

The data are f rom the 1970 Census of Population reports fo r
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Census County Division (CCD's) for the state of Utah.

These data were

supplied by the Department of Soc iol ogy at Utah State University.
came from the Fou rth Count Population Summary Tape.

It

The other source of

data was the 1972 Co unty and City Data Book, from which figures were
used to compute levels of the quality variable.
CCD's are statistical areas established by the Census Bureau.
CCD's are defined with boundaries that seldom require change
and can be easily located--e.g., roads, highways, power lines,
streams, and r idges .. . Consideration was given to the trade
or service areas of the principal settlements and, in some
instances, to major land or physiographic differences. (U.S.
Department of Commerce-Bureau of the Census, 1970a, p. 80.)
Many of the CCD's are separated by city boundaries.

The divisions are

shown in the Appendix.
In Utah, there are 102 Census County Divisions.
of these CCD's as 90 separate observations.
exc luded because of insufficient data.

This study used 90

The other 12 CCD's were

A list of these 90 CCD's and

their respective populations can be found in the Appendix.
from the divisions were for the year 1970.
to co llect the information.

The data

A standardized form was used

A sample form is also in the Appendix.

For equation (27), the dependent variable is specified as number of
children.

To get an empiri cal measure of this variable, completed

family size must be known.

The census listed the number of females in

the age group 35-44 that were ever married.

It was assumed that the

women in th is age group have essentially comp l eted their desired family
size.

Along with the number of women, the Census also gives the number

of children ever born to these women .

An average rate of number of

children per 1,000 women ever married i n the age group of 35 - 44 was
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computed for each Census County Division.

This measure was then used

for the number of children variable.
A particularly difficult variable to find a proxy for is the variable V, asset income, or othen1ise known as nonwage income.

Preferably,

a proxy is needed that reflects the pure income effect and its relation
to the number of children.
income".

The proxy used for this study was "other

Specifically, it is average family "other income".

The Census

definition of income from all other sources,
Includes interest; dividends; ·veterans payments of all kinds;
r etirement pensions from private employers, unions, and
governmental agencies; and other regular payments such as net
rental income, unemployment insurance benefits, workmen's
compensation, private welfare payments, alimony or child
support, ... (Census Users Guide, 1970.)
This "other income" definition is not a perfect measure for the pure
income effect since it does contain wage-related items that cannot be
netted out.

This may

present some estimation problems as will later

be discussed.
The proxies chosen for wage rates of males and females were average
earnings of males and females, respectively.
are not given in the Census.

These wage rate measures

DeTray (1973, p. 583) states that male

wage rates and earnings are highly correlated, however, at both the
aggregate and household level; hence, earnings are used as the proxy in
this study.

There is no similar correlation between wages and earnings

for the female except

at an aggregate level.

Since CCD data is at

this level, female earnings was used as a proxy for

female wage rates.

Other variables that are specified in the model are prices of goods
inputs into the production of N, Q, and Z.

As Gardner (1973, p. 5102)

states, " .. . the co ncentration is on prices of time, since it is difficult
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to measure cross-sectional variations in the prices of goods, and there
probably exists less such variation anyway than for the value of time."
A rura l or urban variable is added, however, to take into account some
of the variation in prices of inputs into the production of number and
quality of chi ldren in rural versus urban settings.

One problem with

these variables is that the census classifies places as being urban in
nature because of population totals.
have quite a rural setting.

However, some of these places may

This would lead to an over estimate of the

actual extent of the urban influence on birth rates and quality.
Another variable measuring the nonwhite proportion of the population was entered into the equations.
the variation in race across CCD's.

It was entered to take account for
This variable may also reflect

differences in prices of time or costs of children which may be attributable to race.
The next variables specified are the efficiency paramet ers , i . e . ,
the quality of the male and female.

The proxy used here was, first,

percent of males and females age 25 years old and over who had completed
at least four years of high school.

Another proxy for this variab.le

that is also used is the percent of males and females age 25 years old
and over who had completed at least four years of college.
The final independent variable used is one to account for the variations in the religious preferences across the state of Utah.

The propor-

tion of Latter-Day Saint Church members in the population of a CCD was
used.

To derive these figures for the CCD's, the population for each

CCD was first co llected.

Membership records were made available from

the Historical Div ision of the l.D.S. General Church Offices in Salt
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Lake City, Utah.

These records listed all the stake centers in Utah and

their appropriate wards wi th their 1970 member populations.
of the ward was given as well.

The location

With these locations given, the L.D.S.

members could be separated according to census county divisions.
One variable that has been left out in the estimating equations is
infant mortality.

There are reasons for excluding infant mortality, the

most important of which is best described by Theodore Schultz.
The rate of child mortality in the United States is not only
low, but the difference in this rate among the white famiiies has become sufficiently sman so that variations in
their child mortality is no longer a significant factor in
fertility behavior. But the decline in child mortality
currently underway in most poor countries is in all probability an important variable to which parents are responding
with lags as they become informed and are prepared to act,
given the state of the information that appears relevant to
their fertility decisions. (Schultz, 1973, p. 59 . )
All of the aforementioned explanatory variables that are specified
for equation (27) also enter in equation (31).
used in

The dependent variable

equation (31), however, is quality per child whi ch is a diffi-

cult concept to quant i fy .

As a result, the estimates of this equation

may not be as reliable as those for the number of children relationship.
A measure for quality may be the expected full wealth of the child.
DeTray (1973) suggests the use of the expected public school investment
going into each chi l d as the proxy for

child quality since the expected

full wealth of a child wi l l primarily depend on the amount of education
the chi l d rece i ves.

DeTray states,

A point of clarification may be necessary here. Jn the theoretical mode l , child qua l ity inc l udes al l investments in children,
whereas the operat i ona l measure of that variable appears to
capture only thos e i nvestments that occur outside the home .
The assumption implicit in t he transition is that total child
qua l ity is high l y pos i t i ve ly corre l ated with expected public
school investme nt at the county level. (DeTray, 1973, p. 582.)
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A problem with this child quality concept is that home expenditures for
books and travel are excluded.
i s excluded.

Likewise, private and college education

Another problem with this

quality concept is that greater

expenditures by the county on such things as buildings and capital for
education may not actually produce greater "quality" children.
The equat i on used to derive an empirical proxy for the quality
variable is the one given by DeTray (1973).

Q/N

( enrollment, agas 5·- 13 ) + 6 ( enrollment, ages 14-19 )]
[ 9 population, ages 5-13
population, ages 14-19
X

total public educational
]
expenditures by the jth county
[ population, ages 5-19

The first term in brackets is the expected number of years of public
education a ch i ld will receive.

The second term is the expected public

school expenditure per child per year.

Therefore, their product gives

the expected pub l ic school investment per child through high school.
The measure is in dollar terms for each cou nty .

Si nce this is an expected

amount for the county, each census county division in the same county
will have this same expected public school expenditure.
rationale for repl i cat ing the quality figure for each

ceo

This is the
in a particular

county .
The data for this equation were taken from the 1970 Census of Population and the 1972 County and City Data Book.

Specifically, the enro ll-

ment groups and population age groups were taken from the Census of
Population reports, and the public educational expenditures were obtained
from the County and City Data Book.

Public educational expenditures are
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only reported for 1967 rather than 1970 .
expenditures for

However , the use of these

all counties should not present too much of a problem

since they still indicate the variation of expenditures across counties.
One final note about all the variables dis cussed is that even though
the functional form chosen dictates that they should be entered in log
form only the two dependent variables of equations (27) and (31) and
the income and earnings variables were so entered.
ables were entered as regular numbers.
t~i

The remaining vari-

The rationale for this follows

nser' s "tlork as described by De Tray ( 1973, p. S87).

The transformation

of variables such as educat i on, race, and environment from log form to
nonlog form has only a scale effect with respect to their relationships
to the dependent variables.

With the presence of a scale effect as

opposed to a slope or behavioral effect , the fun ct ion is then of the
Si ECkPk
form y = rrX i e
where income and earnings are X terms and variables
such as percent nonwhite and percent urban or rural are P terms.

The

equation to be estimated is,

There are some problems
fertility model.

and l imitat ion s assoc iated with the

The first problem is that of simultaneity which was

previously discussed.

This may lead to biased and inconsistent estimates

of the coefficients.

Another problem involved with the formulat ion of

the model is that it

restricts the income elasticities of number of

children (N) and quality of children (Q) to unity because of the assumption of linearly homogeneous production functions .

Becker (1960, p. 212)

suggests there may be a high quality income elasticity and a low quantity
income el asticity.

Hence, the formulat i on of this model may be untena ble.
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One test, however, would be to see if the ratio of Q to

tl

remained con-

stant with a pure income increase.
A third problem with the estimation of this model is that of mult icollinearity.

Its presence increases the variances of the coefficients

and we may fai l to reject the null hypothesis of no relation between
particular explanatory variab l es and the dependent

variable.

Given

the specif i cation of the fertility model, it is highly likely that
multicol l inearity will, in f act, occur . Male earnings may be correlated
with f emale earnings, male educatfon may be correlated with female
education, and earnings may be corre la ted with asset income.
With equations (27) and (31) specifying the relevant variables in
fertility behavior, their relationships can be analyzed.

However, it

will be left to the empirical study to determine what the actual relationships are.
Latent Hypotheses
Equation {27) specifies number of children as the dependent variable
with asset income as the first explanatory variable.

It would be

expected that a nonwage related increase in income would have a positive
effect on number of ch ildren as is the case with other consumer durables.
DeTray (1973) found in his study for the U.S. such a positive relat ion .
However, other studies, such as the Indianapolis survey cited by Becker
(1960, p. 218) , which were taken from studies collected by Whelpton and
Kiser (1951) indi cated a negative relation contrary to expectations
similar to the findings in this study.

Becker states,

I ndeed, most data tend to show a negative relat ionsip between
in come and fer t ility . This is true of the Census data for
1910, 1940, and 1950, ... , the data from th e Indianapolis
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survey, the data for ninteenth century Providence families,
and several other studies as well. It is tempting to con clude from this evidence either that tastes vary systematically with income, perhaps being related to relative income,
or that the number of children is an inferior good. Ultimately,
systematic variations in tastes may have to be recognized; but
for the present , it seems possible to explain the available
data ... without assuming that the number of children is an
inferior good. First, it is we ll to point out that not all
the raw evidence is one way. (Becker, 1960, p. 218.)
Becker then states that besides the
income, there is
with income.

possibility of tastes changing with

the possibility that contraceptive knowledge changes

Himes (1936) states that in the past, contraceptive infor-

mation started with upper socio-economic families and
slowly to lower socio -economic groups .

then spread only

Higher income groups may, there -

fore, have greater knowledge of contraception and be more aware of the
more

effective methods.

Becker (1960) states that when the Indianapolis

survey was re-examined, there was evidence that when contraceptive
methods varied with income there would be a negative relation between
income and fertility.

When con t raceptive knowledge is widely known to

all income classes, such as

in Stockholm or pre-war China, then there

is a positive relation between income and fertility.
Another explanatory variable in equation (27) is the male wage
variable.

Several hypotheses could be made describing the relation

between this variable and number of children.

First, the share of male

time in the production of child serv ices (C) could be large relat ive to
the share of male time in the production of other household commodi ties
(Z).

If this is the case , then an increase in the

time will cause a substitution effect away from C.
Figure 7.

price of the male's
This is shown in

VJith an increase in the male's wage rate, income constant,

the effect would be the movement from point 1 to point 2 on the
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Figure 7.

Substitution effect in consumpt ion from a male wage increase.

indifference curve i

in Figure 7. The slope of the resource constra int
0
changes to the dashed line because the price of both C and Z increase
since they both contain t i me inputs in their production.
has a relatively larger time input than Z.

However,

C

Further, if male time inputs

into the production of quantity were relatively larger than those for
quality for a ll existing children , there
away from quantity.

would be a substitution effect

This is shown in Figure 8.

The substitution effect

is the movement from point 1 to point 2 in Figure 8, and the output
effect is the movement from point 2 to point 3 at a lower level of child
services.
A second possible explanation about the relationship between male
wage rates and number of children can be formed by assuming that a
larger relative share of male time is used in the production of Z rather
than C.

In this case, an increase in the male wage rate will cause a

substitution effect away from Z towards C.

When chi ld serv i ces increase

39

Quantity (N)

Quality (Q)
Figure 8.

Substitution and output effect in production of child services
with an increase in the male wage rate and a decrease in C.

and the share of the male's time is larger in the produ ction of quantity,
then quantity may decrease as price of male time increases.

This, of

course, depends upon the magnitudes of the substitution effect versus the
output effect in production of C.

A decrease in quantity is shown, how-

ever, in Figure 9.
The two alternative cases outlined above for a decrease and an
increase in C with a given increase in the male wage rate have been
diagrammed with a larger share of male time used in production of number
of children.

However, the reverse case may very well hold where a larger

share of male time is used in the production of quality.
The relationship of female wage rates to number of children can be
analyzed in a fashion similar to that of male wage rates and number of
children.

However, the case for the female seems to

be a little more
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Quantity (N)

Quality (Q)

Figure 9.

Substitution and output effect in production of child services
with an increase in the male wage rate and an increase i n C.

clear with respect to the larger share of her time used in the production of C versus Z.

Child rearing is widely postulated to be female

time intensive, hence, a rise in the price of her time induces a substitution away from C.

Furthermore, if quantity inputs contained a larger

relative share of the female's time than quality, the case would be
diagrammed as in Figure 8 for the male with substitution and output
effects.
The

next variable of interest is the L.D.S. variable.

The L.D.S.,

in general, have a preference for large family sizes and the nonuse of
contraceptives following a rather loose dogma of the church.

With

respect to this aspect of religion, the L.D.S. teachings somewhat parallel
that of the Catholic teachings.
tions as a taste variable.

The relig ion variable enters the equa-

It would be expected that the relation of the

L.D.S. variable to number of children would be positive.
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The role of education in determining fertility rate variation is
unclear.

Education may be a proxy for the wage rate.

It may even be

argued that education is differential knowledge of contraception.
th i rd role of education is that it is an efficiency parameter.

A

This

can be seen from Becker's (1971, p. 45) revised theory of choice.

To

produce a househo l d commodity such as child services, time and good
in puts are required.
variable.
cients.

Education may enter the model as an environmental

Its effect is to reduce the "a" and "b" input-output coeffiThus, education increases . efficiency and aids in reduc ing the

amounts of inputs needed to produce a given level of child services.
This implies a lower cost of producing this level, and

the resulting

effect i s to expand the resource constraint of the household, leading to
an increase in production and consumption of child services.
number of children increases depends
effects.

Whether

upon the subst itution and output

If education affects quantity inputs to

a relatively larger

extent than quality inputs, a move is made to a new resource constraint
such as the dashed one, AB, shown in Figure 10 .
N

A

Q

Figure 10.

Subst i tut i on and output eff ects with an increase in the
education of parent with emphasis on quantity inputs.
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In this case, number of children increases.

If education, on the other

hand, reduces quality inputs relatively more than quantity inputs, a new
resource constraint may exist

A~

2 '

'

'

'

such as the dashed one, AB in Figure 11.

''

.

"

3

1

'

,

c '1

B

c2
Q

Figure 11.

Substitution and output effects with an increase in the
education of parent with emphas i s on quality inputs.

In this case,

number of children does not ne cessarily increase.

magnitudes of

the substitution and output effects will determine whether

it does or does not.

The

One hypothesis could be formed that increases in

the education of the female affect quantity inputs to a relatively larger
degree .

Thus, the effect of female education may follow Figure 10,

whereas male education may follow Figure 11, increasing quality inputs
to a relatively larger extent.
Education of the parents, apart from the efficiency effect, may
measure contraceptive knowledge .

Presumably, the greater the education

of the f emale, the greater the knowledge of contraception, leading to a
lower number of children.

However, the influence which greater education

has on accumulating greater contraceptive knowledge is not well known.
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In Utah, education may have yet another effect on number of children .

Education of the female may be linked to those individuals having

a greater tendency to follow the beliefs of the dominant church.

This

may lead to larger family sizes and less use of contraception.
The next variable of interest is the influen ce of the proportion of
nonwhites in each CCD on fertility rates.

A positive relation between

the nonwhite population and number of children would be expected if there
are differences in wages or opportunities for nonwhites that are not
taken into account in the other wage and education variables in the
regression.

This occurs if there is a lower price of time for the non-

white female which may induce her to engage in those nonmarket activities
that are more female time-intensive than her white counterpart .

Such a

nonmarket activity is child r ea r ing.
The last variables entered in the equations were the urban and rural
variables .

These variables ar e percentages of the population associated

with their respective environments.

They should reflect the differential

in price of goods that are inputs into the production of quality and
quantity of children in different household settings.

It would be

expected that for the rural household, goods that are inputs to produce
quantity of c hildren, such as food and shelter, are cheaper relative to
the goods that are inputs to produce quality of children, such as education, books, and travel expenses.

Thus, the rural variable would be

expected to be directly related to number of children .
One other aspect of the rural household that may add to this direct
relationship is that of the "joint production possibilities" in farm
work.

If this phenomenon is present, the opportunity cost for household
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production decreases for the farm housewife.

Hence, those activities

chosen by the farm housewife may be more time-intensive than those
activities chosen by the urban housewife.
Equation (31) specifies quality per child as the dependent variable
with asset in come as the first explanatory variable.

It would be

expected that as asset income increases, quality per chi ld (Q/N) does
not change.

This follows directly from the assumption of linearly homo-

geneous production functions and is shown in Figure 12 .

N

Q
Figure 12 .

Effect of increase in asset income on Q/N ratio .

The next two variables of interest in equation (31) are the wage
rate variables.

The effect of these variables upon quality per chi ld

can be analyzed in a framework similar to Figures 8 and 9.

There will

be substitution and output effects whi ch must be analyzed.
The L.D.S. variable would be expected to be inverse ly related to
quality per chi ld.

If L.D.S. families have more ch ildren, ceteris

paribus, there will be less resources available to each child.

A

45

similar result would be expected to hold with respect to the nonwhite
variable

and quality per child.

The effects of male and female education on quality per child involve
substitution and output effects.
10 and 11.

These effects are diagrammed in Figures

In Figure 10, total quality in children appears to stay the

same while number of children increases.
decrease.

Thus, quality per child would

In Figure 11, total quality in children increases while number

of children appears to stay unchanged.

Thus, quality per child increases.

The last variables in equation. (31) were the urban and rural variables.

It would be expected that the urban variable would be directly

related to quality per child and the rural variable inversely related to
quality per child.

This would occur if the larger rural families had

less resources available per chi ld .

DeTray {1973, p. 591) suggests, how-

ever, that a di rect relationship between the rural variable and quality
per child may come about because of the nature of the proxy variable for
quality.

He conjectures that educational expenditures do not reflect

the quality of education given by schools.

DeTray {1973) cites Welch's

work which dis cusses the possibilities of economies of scale in education.
In essence, Welch's argument is that schools in sparsely popu lated areas suffer because their facilities fall well below
the optimal size. If this is true, rural areas are likely
to receive less education per dollar expenditure than more
densely populated urban areas. (DeTray, 1973, p. 591.)
In other words, the quality proxy is overstated for the rural settings,
and this may lead to a positive relation between the rural variable and
quality per child.
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CHAPTER IV
EMPIRICAL ANALYSIS
The model, as specified in Chapter Ill, consists of two equations.
The first one expresses the relationship between number of children (N)
and several economic forces.

The second equation relates quality per

ch il d (Q/N) to the changing economic environment.

The variables

involved in the two relationships nave been coded and are presented in
Table 2.

The respective means, variances, standard deviations, and

coefficients of variation of the variables are given in Table 3 followed
by the correlation matrix which is given in Table 4.
The OLS technique was used in this study to estimate the coefficients
of the behavioral relationship.

The reason OLS was used rather than a

method such as TSLS, which should reso lve the simultaneous equation problem, is stated by DeTray,
... fer these data the TSLS techniques apparently do not do what
they were expected to do, that is solve the simultaneous-bias
problem. If an OLS estimate of, say, the impa ct of female
earnings on children-ever-born seriously overstates the s i ze
of that effect, then TSLS techniques should produce a reduced
estimate of the female earnings coefficient. As equation (2)
confirms, female earnings have a larger impact on numbers of
children in the TSLS regression than in the OLS results. It
seems likely, then, that the TSLS procedures simply yield more
error-free measures of the included endogeneous variables, but
do little to reduce simultaneous bias. (DeTray, 1973, p. S92.)
The estimation results are given in Table 5.
four equations.

This table contains

The first two use number of chi ldren as the dependent

variable and the second two use quality per child as the dependent variable.

The difference between equation 1 and 2 is that equation 1 uses
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TABLE 2--Code names for variables
Variable

Code Namea

Average family asset income

AFAI

Average fami 1y income

AFI

Average earnings male

AEM

Average earnings female

AEF

Percent L.D.S.

LOS

Percent of males ages 25+ who have· completed
at least 4 years of high school

EDUCMl

Percent of males ages 25+ who have completed
at least 4 years of college

EDUCM2

Percent of females ages 25+ who have comp le ted
at least 4 years of high school

EDUCFl

Percent of females ages 25+ who have comp le ted
at least 4 years of college

EDUCF2

Number of chi ld ren ever born per 1,000 women
ages 35-44

QUANT

Percent of population urban

URBAN

Percent of population rural

RURAL

Percent of population nonwhite

NON~/

Expected public school expenditure per chi ld

QUAL

alf the variable is in log form, an "L" will preceed the variable's code
name; e.g., LQUAL implies the log of QUAL.

TABLE 3--Mean , variance, standard deviation, and coefficient of variation for variables

Var·iable
AFAI
AFI
AE~1

AEF
LDS
EDUCM1
EDUCM2
EDUCF1
EDUCF2
QUANT
URBAN
RURAL
NONW
QUAL

Mean
$ 566.49
8,981.53
6,750 . 40
2,696.89

o. 77
0.62
0.13
0.64
0.08
4,294.83
0.89
0. 11
0.02
7,580.86

Variance
1,051 ,370
5,768,150
2,358,260
956,258
0.04
0.01
0.01
0.01
0.00
715,033
0.03
0.03
0.00
5,132,690

Standard deviation
1,025.36
2 ,401. 70
1,535.66
977.88
0.21
0.12
0.08
0.12
0.05
845.60
0.16
0.16
0. 06
2,265.54

Coefficient of
variation
1.81
0.27
0.23
0.36
0.26
0.20
0.60
().17
0. 70
0.20
0.18
0.14
2.63
0.30

TABLE 4- - Correlation matrix
Variable

LAFI

LAFAI

LAE~l

LAEF

LAFI

1. 00

0.40

0.86

1.00

0.28

EOUCH1

EOUCM2

EOUCFl

EDUCF2

0.50 -0 .25

0.52

0.51

0.36

0.08

0.04

0.08

0.37

0.43

0.29

0.03

LAEM

1.00 0.27 -0 .16

0.34

0.44

0.26

0.06

LAEF

UJO -0.38

0.26

0.23

0.20

1.00 -0. 05

-0 .02

1.00

LAFA1

LOS
EDUCM1
EDUC~12

EDUCF1
EDUCF2
NOi~W

URBAtl
RURAL
LQUMT
LQUAL

LOS

r<ONW URBAN

LQUANT

LQUAL

0.32

-0.32

-0.59

-0.11

0.08 0.48

-0.48

-0.37

0.04

0.45

-0 .45

-0 .46

-0.15

0.14

0.10 -0.13

0.13

-0.33

-0 .07

-.11

-0 . 19

-0.33 0.24

-0.24

0.16

-0 . 12

0.68

0.72

0.44

-0 .20 0.22

-0.22

-0.33

-0 .20

1.00

0.64

0.61

-0.09

0.29

-0.29

-0.26

-0.20

1.1)0

0.37

-0.24

0.28

-0.28

-0.23

-0 .29

1).03 -0.14

0.14

0.11

-0.15

1. 00 -0 . 13

0.13

0.17

-0.06

1.00

-1.00

-0.28

-0 . 17

1.00

0.28

0.17

1.00

-0.12

1.00

-0.02

RURAL

-0.11

1.00

""

<0
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TABLE 5--Estimated coefficients with number of children as the dependent
variable in equations 1 and 2, and quality per child as the
dependent variable in equations 3 and 4
Equation
3

Equation
4

-0.07
(-2.53)

0.08
(2.06)

0.09
(2.41)

-0.20
(-1. 79)

-0.22
( -1. 98)

-0 . 11

-0 . 13

(-0.63)

( -0 .81)

-0.13
(-2 . 17)

-0.14
( -2.23).

-0.09
(-0.99)

-0. 04
(-0.48)

0.21
( 1. 91)

0.15
( 1. 33)

-0.32
(-1.92)

-0.27
(-1.70)

Variable

Equation
1

Equation
2

LAFAI

-0.07
(-2.47)*

LAEM
LAEF
LOS
EDUCM1
EDUCMZ

-0. 65

0.17
(0 .62)

EDUCF2

1.11
(2.21)

fWi'I W

0.90
(2.50)

( -1.71)

-0.65
( -0.86)
0.89
(2 . 30)

-0.95
(-1.74)

-0.13
(-0.79)

URBAN

CONSTANT

-1).44
(-0.74)

-0.38
(-0.97)

EDUCF 1

RURA L

-0.22
(-0.65)

-0 . 14
(-0.59)

-0.27
(-1.1 8)
0.37
( 1.57)

0.04
(0.26)
11.31
(10. 67

-1.27
(-2.30)

11.72
(12. 50)

10.38
(6.48)

10 .85
(8.07)

F-Statistic

7.03

6.00

1.85

2 .40

R-Squared

0.4 1

0.37

0.15

0.19

*T-ratios are given in parentheses; at a 5% level of significance the
appropriate T-Statistic is 1.65.·
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EDUCM2 and EDUCF2 rather than EDUCMl and EDUCFl as is used in equation 2.
Also, the urban variable was used in 2 rather than the rural var iable
that was used in 1.

These same differences hold for equations 3 and 4.

The highest R-squared obtained for the quantity equations was 0.41
for a sample size of 90.

This implies that 41 percent of the variation in

numbe r of children is explainable by variations i n the explanatory variables.

The highest R-squared obtained for the quality equations was 0.19,

indicating that 19 percent of the variation in quality per child is
explainable by variations ·in the explanatory variables.
The fi r st ex planatory variable was AFAI.

With respe ct to quantity

of children, its estimated coefficient was found to be negative and
significantly different from ze ro at the 5 percent level of probability,
using a one-tailed test.

It would be expected that this coefficient

would be positive as DeTray (1973) found in his study for the U. S.

How-

eve r , the contraception differential as pointed out by Becker (1960) may
acc ount for the inverse relationship.
the variable AFAI.

There is also another problem with

This proxy includes wage related items and, hence,

does not indicate a pure asset income effect .
The variable AFAI was found to be directly related to quality per
child .

If the model was correctly formulated, Q/N should not change with

a pure change in income .

Asset income and quality per child would be

unrelated as in DeTray' s {1973) study.

However, since differential know-

ledge in contraception is not taken into account, then as asset income
increases, N decreases, and as a result, Q/M increases.
The next variables in the relationship is LAEM and LAEF.

The esti-

mated coefficients of these two yariables were found to be negative with
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respect to quantity of children.
per child.

The variables were unrelated to quality

These results may suggest the case diagrammed in Figure 13.

N

Figure 13.

Output effects of an inuease in wages.

11ale time as wel l as female time in Utah may be used to a relatively
larger extent in the production of child services rather than the compo site commodity.

If this occurs as wages increase, child services decrease.

Also, since changes in Q/N were unrelated to changes in wage rates but N
decreased when wages increased, this may indicate a movement from point 1
to point 2.

There is a substitution effect away from C towards Z, but in

Figure 13, only a scale effect is shown in production of C from a wage
increase.

Thus, these results suggest that the male as well as the female

devote a relatively larger share of time in production of child services,
and also that they may devote an equal share of their time towards either
production of quality or quantity inputs.
DeTray's (1973) results for the U.S. are less clear cut.
direct re la tion between male earnings and number of children.

He found a
De Tray
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postulated that for the male, Z contained a relatively larger time component than C.
time.

Further, quality contained a larger relative share of male

His case is diagranned in Figure 14.

N

\

Q

Figure 14 .

Substitution and output effects in production of child
services with an increase in the male wage .

DeTray then suggested that C and N would increase in the movement from
to 3.

However, in his quality per child relationship he found a la rge

positive effect of male earnings on quality per child indicating relatively
more use of male time in production of quantity than in quality.

Hith

respect to female earnings, DeTray found the same results that hold in
this study.

They were inversely related to number of children and unre-

lated to quality per child.
The fourth variable of interest is the LDS variable.

The results

show, ceteris paribus, that the socio-religious factor still plays a
sign ifi cant role in ferti 1 ity in Utah.

The relationship between the LOS

variable and number of children is direct, reinforcing the argument about
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the strong preference for large family sizes that is apparently prevalent
amon g L.D.S. households.

The relationship between the LOS variable and

quality per child is an inverse relationship as expected.

The larger

L.D.S. families have less resources available for each chi ld, ceteris
paribus.
The NONW variable influences N and Q/N in a manner similar to the LOS
variable.

The NONW variable is positively related to number of children

and negatively related to quality per child .

DeTray (1973) found a nega-

tive relation between the NONW variable and number of children for the
U.S.

However, others, such as Gardner (1973), have found results s im ilar

to the one found in this study.

His study on North Carolina rural fami-

lies indicate a positive relation between the NONW variable and N.

This

relation may suggest there are differences in wages or opportunities for
nonwhites that are not taken into account in the other wage and education
variables.
The results in this study on the role of education and its influence
on fertility indicate that the education of the male does not influence
the household choice for the number of children.

However, the education

of the female was positively related to number of ch ildren and unrelated
to quality per child when using the EDUCF2 variable.

This result is in

contrast to DeTray's (1973) results for the U.S. sample.
results of this study do not seem implausible.

However, the

This can be seen from

Becker's (1971, p. 45) revised theory of choice where education is an
environmental variable.

The results using the EDUCF2 variable seem to

reflect the case diagrammed in Figure 15.

Here, the household moves from

point 1 to point 2 with an increase in the edu cation of the female.
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Q

Figure 15.

Output effect of an increase in education of the female on
child services.

Number of children increases, but Q/N is unchanged.

Besides the effi-

ciency effect of education, it may be that in the state of Utah education
of the female is related to those persons following the beliefs of the
church.

If this occurs, education will be related to larger family sizes

and nonuse of contraceptive methods.

If, however, EDUCF1 is used as the

pt·oxy variable, then education of the female is not related to number of
children and is negatively re l ated to quality per child.

DeTray's

(1973) results for the U.S. show a positive relation between education
of the female and Q/N.
education and N.

He also found a negative relation between female

This is shown in Figure 16 .

Education, through its efficiency effect, may expand the opportunity
set.

DeTray (1973, p. S88) suggests that for the U.S. the hypothesized

behavior is that "increasing female education increases the efficiency with
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which child quality can be produced but has little effect on the production technology of numbers of children. " The movement from 1 to 2
implies that N decreases, and Q increases, such that Q/N increases.

N

Figure 16.

Effect of female education on N and Q/N.

The last variables of interest are the urban and rural variables.
The estimated parameters were not signifi cantly different from ze ro.
However, the sign of the coefficient of the urban variable indi cat es an
inverse relation between urbanization and number of children, and the
rural variable had a positive sign as expected.
in the U.S . study previously mentioned.

These results ho ld true

One interesting fact that DeTray

(1973) notes in his study, and that also shows up in this study, i s that
the rural coefficient is positively but not significantly related to
quality per child.

DeTray conjectures that educational expenditures do

not reflect the quality of education given by schools.
work in this area has suggested reasons why this occurs.

l-/elch's (1966)
However, since

the coefficients in this study were not significantly different from
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zero, nothing can really be said about the direction of these relationships
in Utah.
The above estimation that has been discussed was made using a sample
size of 90.

The relationships were also estimated using a sample of 32

observations.

These 32 observations were chosen on the basis of those

CCD's that had a population vf 5,000 or more.
more developed CCD's.

This may represent the

The results appear in Table 6.

The R-squareds

were 0.68 and 0.71 for the quantity regressions, implying that 68 or 71
percent of the variation in number

of

children is explainable by the

variation of the explanatory variables.

The R-squareds were 0.30 and

0. 48 for the quality regressions, implying that 30 or 48 percent of the
variation in quality per chi ld is explainable by the variation of the
explanatory variables.
Given all the results from the regressions in this study, some of
the factors used to explain Utah's variations in fertility have been
exami ned.

Some of the factors that may have contributed to Utah's high

birth rates, as compared to other states, may be such variables as the
lower price of female time in Utah, the higher educational l evels of
females, and also the LOS variable.
Table 7 lists the median income of females in selected states,
including Utah.
$2,480.00.

The national median income fo r fema les for 1969 was

Utah's figure of $1,996, which is below that of the U.S.

figure, would a l so reflect a lower ear nings figure since earnings make
up a very large component of income.

Thus, the substitution effect away

from child services and quantity of children may be less.

58

TABLE 6--Estimated coeffi c ients with number of ch ild ren as the dependent
variable in equations 5 and 6, and quality per child as the
de~endent variable in equations 7 and 8.
Equation
Variab 1e

5

Equation
6

Equat io n
7

Equation
8

LAFAI

-0.10
(-2.43)*

-0.09
(-2 .81 )

0.07
(0.67)

0. 07
(0 .89)

LAEN

0.04
(0 . 46)

0.01
(0.15)

0.23
(0.95)

0.38
(1.82)

LAEF

-0.11
(-1.76)

-0 . 10
(-1.73)"

0.02
(0.12)

-0 . 00
(-0.01)

LOS

0.24
(3 . 52)

0. 24
(3 .84)

- 0.15
(-0.81)

-0.02
( -0 .10)

EDUCM1
EDUC~1 2

-0.38
( -1.48)

0. 12
(0.19)
-1.20
( -1.18)

-0.15
(-0.40)
0.40
(1.26)

EDUC F1

-1. 56
(-2.04)

o. 77
(0.43)

EDUCF2

0.28
(0.43)

NONW

0.2 1
(2.01)

2.02
(2 .07)

-1.78
(-0.63)

-1. 57
(-0 .66)

RURAL

0.01
(0.04

-0. 10
(-0.39)

0.22
(0 . 31)

0.77
(1.28)

9. 21
(13 . 25)

9.33
(15.40)

6.41
(3.39)

6.01
(4. 07)

F-Statistic

6.19

6.97

1. 25

2.68

R-Squared

0.68

0 . 71

0.30

0.48

COil STANT

*T- ra tios are given in parentheses .
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TABLE 7--Median income of females, 18 years old and over, 1969
Median income

State
Massachusetts

$ 2,699

Hew York

3,037

Ohio

2,400

Minnesota

2,233

Florida

2,210

Alabama

1,861

Texas

2,141

Co l orado

2,327

Washington

2,437

Utah

1,996

United States

2,480

Source:

Census of the Population, 1971).
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Education of the female in Utah may also have some influence on
Utah's high birth rate if education has a positive effect on number of
children.

In Table 8, the median number of school years completed for

the female are given for selected states including Utah.
median figure is 12.2 years, while Utah's figure is 12.5.

The national
One reason for

Utah's hi gh education level may be due, in part, to low tuition charges.
A study by the

l~ational

Association of State Universities and Land Grant

Colleges showed that at Utah State University,tuition, fees, and room and
board are nine percent below the national median for resident students
and 12 percent below for nonresident students (Statesman-USU, 1978).
Another factor that influences Utah ' s high birth rate is the religion
factor, reflecting the preference for large family sizes.
and its influence can also be seen in other states.

This factor

One study in parti-

cular that may have similar characteristics to this study is the Rhode
Island research project discussed by Bouvier and Rao (1975).

One aspect

of the Rhode Island project was the comparison of fertility behavior
between Catholics and non-Catholics.

The Catholic families were found to

have more ch i ldren ever born per household than the non -Catholi c families
as expected.

Also, in a quest ionnaire, the Catholic respondents expressed

a greater desire for larger families than their non-Catholic counterparts.
Both Cathol ics and Protestants desired larger family sizes as education increased.

However, Protestants had a U-shaped relation between

education and fertility .
... The least educated expected 3.4 children on the average;
those with a high school education, 2.7; those with additional schooling, 3.2. Catholics, on the other hand, exhibited a positive relat ionsh ip . The least educated women
expected 3.1 ch ildren ; thos~ wit h twelve grades of school, 3.5;
and the most educated, 3.8. (Bouvier and Rao, 1975, p. 79.)
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TABLE 8--Median school years completed for females, 18 years old and
over, 1969
Median school
years completed

State
~1assachusetts

12.3

New York

12.2

Ohio

12.2

Minnesota

12.4

Florida

12 .2

Alabama

11 .6

Texas

12.1

Colorado

12.5

Washington

12. 4

Utah

12.5

United States

12.2

Source:

Census of the Population, 1970 .
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If there is aU-shaped relation that exists, the linear functional form
hypothesized in the model may be misspecified .
Catholics, as expected, were three times more likely to oppose birth
control than protestants when an initial questionnaire was examined.

How-

ever, the differential between the two groups has since been decreasing
as evidenced by follow up questionnaires.

Religion also significantly

influences abortion attitudes as exhibited in the Rhode Island study .
The group that most approved of abortion was that group composed of nonCatholi cs, while the group that least approved of abortion was the
Catholic group.
In Utah, the beliefs held by Latter-Day Saints follow many of the
Catholic beliefs with respect to abortion, desired family size, and
perhaps contraception .

With a high percentage of the population (approxi-

mately 70 percent) being L.D.S., the religious factor does have an influence on Utah's high birth rate.
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CHAPTER V
SUMMARY AND CONCLUSIONS
Many activities, particularly fertility, were once thought to be
outside the realm of economic analysis.

Using the "new home economics"

approach, however, fertility as well as many other nonmarket activities
can now be examined using microeconomic theory.

a consumer

Children can be thought of as
regard to more developed countries.

durable especially with

There are desires for children that

must be weighted against their respective costs and the lifetime resources
available to the household.

When looking at costs, both the good inputs

and the time inputs must be taken into account.
This thesis is a l ook into the fertility behavior in Utah.

It

examines the factors influencing the quantity of children as well as
quality per child.

Quantity and quality are postulated as substitutes in

the production of child services.
It was found that:
tity of children.
into account.

1) Nonwage income was inversely related to quan-

However, variations in contraception were not taken

2) Both earnings of the female and the male were inversel y

related to qua·n tity of children, emphasizing the substitution effect with
a rise in the price of time.

3) Education of the female was directly

related to quantity of children.
families than white families.

4) Nonwhite families tend to have larger

5) Religion has a significant influence on

quantity of children in Utah, ceteris paribus.

6) Larger nonwhite and

L.D . S. families have less resour.ces available per child holding the other
variables such as income and wages constant.
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One problem that rapid population growth may cause is that of a
change in the age structure of the population .

Kindleberger and

Herrick (1977, p. 240) state that this may have the effect of an
increased dependency burden .

Also, large r families may lead to less

savings and, therefore, less capital formation.

Another problem that

rapid population growth may cause in Utah and developing countries is
that of per capita urban infrastructure decline.

Urban infrastructure

is defined by Mehr and Cummings (1977, p. 1) "as those physica l facilities used for education, fire and· poli ce protection, recreation,
streets and roads, and water and sewage."

Mehr and Cummings (1977)

discuss the effect of rapid population growth in Hayden, Colorado and
Roosevelt, Utah.

Between 1968 and 1975, the population in Hayden

increased by 230 percent and by 243 percent in Roosevelt.

Per capita

infrastructure had fallen from $2,796 to $1,184 in Hayden and from $3,090
to $1,555 in Roosevelt.

However, Mehr and Cummings add that rapid popula-

t ion growth may not necessarily be undesirable .

Along with population

growth, there may be an increase in the community's
tunit~es

~mrloyment

oppor-

and income.

From fertility studies such as this one, some poli cy applications
may be feasible particularly in the less developed countries.

To r educe

number of children, a social security system may be developed.

In the

L.O .C . 's, parents may have children as a form of social security.
Another policy to reduce birth rates would be to spread greater information about contraception throughout the population through family
planning programs.

Along with this, lower costs of contraception may

also lower birth rates.

Other .suggestions for birth reduction given by
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Kindleberger and Herrick (1977, p. 245) include compulsory education of
the children and stricter chi ld labor laws.
the cost of children.

These suggestions raise

One variable that may also be examined in a birth

reduction policy is the taste var iable .

If there is some religious

dogma present as in the Utah case, then this preference variable may
tend to have a scale effect on birth rates.

In Utah, the scale or level

of birth rate remains high, perhaps due in part to the taste variable.
However, birth rates have been falling.

One implication from this study

is that even i n other countries or-societies where different cultures
exist, birth rates can still be reduced .
In the future, fertility studies may be greatly improved.
different models and functional forms have yet to be tested.

Many
The demand

functions may be derived from different utility fun ctions such as the
CES, translog, or variants of the Cobb-Douglas case .

Also , different

production functions could be used in the derivation of the model.
Another approach to deriving the demand functions may be through the
expenditure function:

e; (PQ , U); min . LPQ Q. s.t. U(Q.) > U*.
i

i

1

1

-

Then from the first order conditions, a constant utility demand fun ction
can be derived .
Other improvements in fertility studies may come about through
different estimation techniques, such as generalized least squares or
instrumental variables.

Also, estimation results may be improved by

reducing the high degree of multicollinearity in the model.

Such

improvements may come about through procedures such as dropping variables or the use of ratios or first differen ces .
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Another improvement in future studies may come about through the use
of better data and, hence, better proxies for the relevant variables.
One type of data base that may have possibilities is household data.

This

study used aggregate values from census county division; however, aggregate data may sometimes give misleading results of the effects of actual
variables.
problems.

The household data could conceivably avoid the aggregation
Also, better measures could possibly be derived for the

quality variable with household data.

This study used expenditures on

children occurring outside the home and excluded a large portion that
occurs inside the home.

It is improvements in the data, such as those

above, that may give deeper insights into fertility behav ior.
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APPENDIX A
Elasticity of Substitution Coefficient
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Elasticity of Substitution Coeffi cient
The elasticity of subst i tut i on coefficient for a production fun ction with two factor inputs is expressed as,

(1 )

If we assume that the production

f~n c tion

is a Cobb-Douglas produ ct io n

fun ction wi th constant returns to scale, then Q ca n be expressed,

Di viding through by L yields,
_g_ =

L

Kb L 1-b
L

, or

Taki ng the log of both s ides yield s ,

Tak i ng the tota l derivative then gives,
(2)

Simi l ar l y for the cost dua l,
p

Q

= p

b

p

1-b

K L
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(3)

Dividing equation (2) by (3) yields,

=

a

(4)

Thus , in DeTray's (1973) model, where Q and N are the inputs, a can be
expr essed as,
( Q)
a

=

N

( 11N )
110

E ( ~- )

=-lL-

E ( 11N )
11C

(5)
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APPENDI X B
Maps of Census County Divisions
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APPENDIX C
CCD's Used as Observations
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CCD's Used as Observations (1970)

ceo
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.
15.
16 .
17.
18 .
19 .
20.
21.
22.
23.
24.
25 .
26.
27.
28.
29.
30.

Beaver
Milford-Minersville
Bear River
Bench land
Brigham City
Howell-Snowville
West Box t::lder
Hyrum
Lewiston
Logan
Smithfield
Wellsville
Helper
Price
Sunnyside
East Daggett
West Daggett
North Davis
South Davis
Altamont
Duchesne
Myton
Roosevelt
Tabiona
Castle Dale-Huntington
Emery-Ferron
Green River
Escalante
Pangu itch
Tropic

Po[Julation
1,858
1,942
8,404
1,135
17,431
738
421
3,585
3,545
38,055
5,380
1,766
4,563
8 ,730
2,291
218
348
51,589
47,539
1,179
1,502
595
3,331
692
3,044
1,030
1,063
648
1, 515
988
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31.
32 .
33.
34.
35.
36.
37.
38 .
39.
40.
41.
42.
43.
44.
45.
46.
47.
48 .
49 .
50.
51.
52 .
53.
54.
55.
56 .
57 .
58.
59 .
60 .
61.
62.
63.
64 .

ceo

Population

Moab
Beryl-Newcastle
Cedar City
Parowan
Nephi
West Juab
Kanab
Orderville
Delta
Fillmore
Scipio
Morgan North
Morgan South
Circleville
Marysvale
Draper
Emigration
Holladay
Jordan
Magna
Midvale
Salt Lake City
South Salt Lake
Blanding
Monticello
Gunnison
Manti
Mt. Pleasant-Moroni
Koosharem
Monroe
Richfield
Salina
Coa 1vi 11 e
Kamas

6,175
562
9,764
1,851
3,662
145
1,635
786
3,688
2,351
807
2,644
1,339
877
307
7,529
9,111
81,467
11,510
81,116
34,249
175,813
54,687
3,564
2,160
1,892
4 ,381
4,703
143
1,641
5,862
2,457
2,220
2,318
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CCD
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80 .
81 .
82.
83.
84.
85.
86.
87.
88.
89.
90.

Park City
Dugway-Wendover
Onaqui
Tooele-Grantsville
Bonanza
Jensen
Vernal
West Side
America n Fork-Pleasant Grove
Goshen
Lehi
Orem
Provo
Spanish Fork-Payson
Springville-Mapleton
Heber
Enterprise
Hurricane
St. George
Hanksville
Loa
Ogden
Ogden Valley
Weber North
Weber Southeast
Weber Southwest

Population
1,341
3,552
627
17,366
264
363
9,302
2,731
19,841
1,077
6,048
26,055
55,200
18,157
11,398
5,859
982
3,632
9,055
201
1,437
69,485
1,993
13,449
18,418
22,778
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APPENDIX D
Form Used for Data Collection
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COUNTY:
CCD:

Aggregate family income
Aggregate family asset income
Number of families
Average family income
Average family asset income
Distribut ion of families by family income:
Under $1,000
$1,000 - $1,999
2,000 - 2,999
3,000 - 3,999
4,000 - 4,999
5,000 - 5,999
6,000 - 6,999
7,000- 7,999
8,000 - 8,999
9,000 - 9,999
10,000 - 11,999
12,000 - 14,999
15,000 - 24,999
25,000 - 49,999
50,000 and over
Aggregate $ earnings of males experienced civilian
labor force (16+)
Count of males (16+) in the experienced civilian
labor force
Average $ earnings of males
Distribution of males (15+) in the experienced
civ ilian labor force, by earnings:
Without earnings
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$
1 - $ 999
1,000 - 1,999
2,000 - 2,999
3,000 - 3,999
4,000 - 4,999
5,000 - 5,999
6,000 - 6,999
7,000- 7,999
8,000 - 8,999
9,000 - 9,999
10,000 ·- 14,999
15,000 - 24,999
25,000 and over

Aggregate $ earnings of females experienced
civilian labor force (16+)
Count of females (16+) in the experienced
c ivilian labor force
Average $ earnings of females
Distribution of females (16+) in the experienced
c ivilian labor force, by earnings:
Without earnings
- $ 999
$
1,000 - 1,999
2,000 - 2,999
3,000 - 3,999
4,000 - 4,g99
5,000 - 5,999
6,000 - 6,999
7,000- 7,999
8,000 - 8,999
9,000 - 9,999
10,000 - 14,99g
15,000 or more
Count of persons
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Number of L. D.S. members
% L.D.S.
Count of males (25+) with 4 years of high
school completed
Count of males (25+) with 4 years of college
comp leted
Count of all males (25+)
% of males (25+) completing 4 years of
high school
% of males (25+) completing 4 years of
col lege
Count of females (25+) with 4 years of
high school completed
Count of females (25+) with 4 years of college
completed
Co un t of all females (25+)
% of females (25+) completing 4 years of
high school
% of females (25+) completing 4 years of
college
Count of females (age 35-44) ever ma rr ied
Num ber of chi ld ren ever born
Number of children per 1,000 women
ever married (35-44)
Persons by farm residence
Persons by nonfarm residence
% urban
% rural
Count of persons white
Count of persons nonwhite
% nonwhite
Expected public school investment per chi ld
(county level)
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